The RecBCD enzyme initiation complex for DNA unwinding: enzyme positioning and DNA opening.
The Escherichia coli RecBCD enzyme unwinds DNA from a free double-stranded DNA end to produce single-stranded DNA intermediates of homologous recombination. In the absence of ATP RecBCD binds to a free DNA end to form an initiation complex for DNA unwinding. We studied the structure of these complexes formed with blunt-ended, 5'-extended, and 3'-extended DNA. Reactivity to the single-stranded DNA-specific reagents KMnO4 and dimethyl sulfate indicated that RecBCD opened, in a Mg(2+)-dependent manner, the terminal five or six base-pairs in each substrate. Thymine residues located four to six nucleotides from the 5' end were only partially reactive to KMnO4, suggesting that part of the 5'-terminated strand was partially shielded by the enzyme. DNase I footprinting indicated that the enzyme positions itself relative to the end of the longer of the two strands, although an exception was noted. These results imply flexibility in the ability of RecBCD to open the DNA and position itself for unwinding on DNA with different types of ends. They also imply conformational differences of RecBCD enzyme bound to different types of ends; these conformational differences may be related to those occurring during the unwinding cycle.